7-15%
Ball clays consist mainly of kaolinites (Al2 03, 2 SiO2. 2H20), a decomposition product of felspar. They contain some fine grained quartz and iron and lime impurities. China clays are mineral kaolinites with only few impurities. Flint, as used in English earthenware, is cryptocrystalline free silica containing about 1% of water and a small amount of organic matter. It is broken up by calcining, milled into a fine powder, and mixed with the other parts of the earthenware body. Cornish stone consists mostly of coarsely crystalline felspar and quartz quarried in rock form and finely ground before use (Keeling, 1953) .
Although towing has for long been known amongst potters as a very dusty occupation, little information about the prevalence of chest diseases, particularly pneumoconiosis, has so far been published. This lack of statistical information seems to be due to the exclusion of female earthenware workers from the periodical examinations under the Medical Arrangements Schemes of 1931 and 1939 and the similar provisions under the Industrial Injuries Act. In the earthenware industry comprehensive analyses based on periodical examinations exist only for men (Meiklejohn, 1947 (Meiklejohn, , 1949a .
In his classical account of dust diseases in the north Staffordshire pottery industry, Arlidge (1892) mentions " the particularly unhealthy conditions " in towers' shops. At Sutherland and Bryson (1926) first showed the seriousness of dust disease in the pottery industry by a planned investigation using radiography. The enquiry included 17 towers, one of whom showed radiological signs of silicosis and three evidence of fibrosis, which, it may be assumed, would today be recognized as cases of simple pneumoconiosis of the mixed dust type.
After the introduction of workmen's compensation for scheduled workers in the pottery industry Middleton (1936) Industrial Histories The taking of comprehensive industrial histories is frequently neglected at mass miniature radiography routine surveys (Cochrane, 1951) . This has been avoided at Stoke-on-Trent surveys, where the emphasis at factory sessions was entirely shifted from clinical to occupational data and all booking-in clerks were well trained in the procedure.
The Use of 35-mm. Film There has been increasing evidence that the reading of radiographs by a single observer, particularly with regard to pneumoconiosis, is liable to considerable errors and variation of interpretation (Fletcher and Oldham, 1949; Cochrane, 1951) and these errors and variations increase with diminishing film size (Fletcher, 1952; Newell and McCallum, 1954) . It is, therefore, necessary to emphasize that the present results originate from routine mass miniature radiography surveys and not from a research project to investigate the prevalence of pneumoconiosis in towers. At the time of the surveys (1952-54) dual independent reading of miniature films had not yet been introduced into routine mass radiography in this country, but intra-individual dual reading of all rolls of films, which contained radiographs of towers together with a larger number of films of other female clay workers, was arranged.
As a result, 115 towers, or 25-1% of the total, were recalled for full-sized films. The proportion of recalled female plate-makers and casters in the same age groups was very similar. With the exception of seven persons, all recalled towers were over the age of 35.
Despite this high rate of recall, it is highly probable that some cases of early simple pneumoconiosis were missed on the miniature films and that the absolute prevalence rates, shown in Tables  1 and 2 for Gloyne (1951) in English and by Kirch (1953) in Bavarian potters have shown that the type of mixed dust pneumoconiosis is common in both. The Bavarian porcelain workers handle similar material to English potters (Schneider, 1955, personal communication) . It is, therefore, not surprising that many radiographs of English earthenware workers do not present the typical appearances of classical silicosis but a great variety of minute (less than 5 mm.), unevenly distributed, irregularly shaped, fluffy or angular and strandy shadows. An accurate classification of these films according to the scheme of the I.L.O. conference in Sydney (Cochrane, Davies, and Fletcher, 1951) presents considerable difficulties and in this analysis no further subdivision into categories of simple pneumoconiosis has been attempted.
The radiographs of potters with progressive massive fibrosis present the same difficulties of differential diagnosis between that condition and active pulmonary tuberculosis as those of coalminers (Cochrane, Cox, and Jarman, 1952) . It is worth while recalling that Gloyne (1951) In Table 2 the prevalences of all stages of radiologically manifest pneumoconiosis in towers with more than 20 years' employment are compared with those of other female earthenware workers, who were examined in the same factories and under the same conditions as the towers. The rates for towers are strikingly higher. Comparison with investigations by other authors (Flinn and others, 1939; Noe, 1953) are impossible, as they used a different technique on a differently selected working population. It may, however, be significant that Flinn and others (1939) , who found higher rates in 1939, commented on the absence of efficient ventilating systems in American fettlers' shops. In England local dust extraction and the provision of hoods over towers' wheels have existed for many years although, as will be shown later, some of the methods of dust extraction have been far from efficient. The amount of dust breathed by English towers is likely to have been less in the past than that by American fettlers before 1939.
Active and Infectious Pulmonary Tuberculosis As the result of the mass radiography surveys, seven towers were notified as suffering from active pulmonary tuberculosis. Three cases (ages 21, 25, and 48) showed no definite radiological evidence of pneumoconiosis and in four cases (ages 51, 53, 55, and 58) there was a definite pneumoconiotic background. In each group there were two sputumpositive cases (21 and 48 years and 48 and 53 years old respectively). Table 3 shows the rates of active pulmonary tuberculosis in towers compared with those of other earthenware clay workers, biscuit-warehouse workers, dippers, decorators, and finally with women in Stoke-on-Trent who had never been employed in any job in the pottery industry. The criteria for the Labour, 1950) consolidated and enlarged the various provisions which had been made in the past by statutory orders (Special Regulations, 1931 , 1932 , and Factories Act, 1947 (Bloor, Goodall, and Webb, 1938 Table 4 were of the size 0-5 to 5 microns (Bloor, 1955, personal communication) . The reduction of (1) It provides a streamlined airflow into and through the hood.
(2) The towing wheel is so positioned with respect both to the exhaust outlet and the front that the exhaust air is used with maximum efficiency and spilling from the hood is avoided.
(3) The specified minimum horizontal airflow towards the outlet, measured at 2 in. above the centre of the ware, without the air-jet in operation, is 300 ft. per min.
(4) A pressure controlled air-jet directed on to the ware safely removes the small amount of loose dust that remains on the surface. This eliminates the necessity for the undesirable practice of " mouth blowing" by the tower.
(5) The side platforms for the accommodation of supplies of ware are so designed as to induce an appreciable airflow over the ware, ensuring that any fine dust produced in this region will be taken into the hood and not dispersed into the general atmosphere of the workroom.
A considerable number of women will remain employed as towers in the north Staffordshire industry and the design of more efficient dust suppression at their working places seems to be an important step forward. At the same time it must not be forgotten that many other measures, such as improved layout of workshops, mechanization, obligatory provision of protective garments, vacuum cleaning of workshops, etc., which have now been widely introduced, should play a most important part in the reduction of pneumoconiosis amongst earthenware towers. The benefits of these improvements can only be assessed after a considerable number of years by periodical x-ray examinations of towers, particularly of those who started to work under the much improved hygienic conditions after the last war. Summary Routine mass radiography surveys in Stoke-onTrent revealed high prevalence rates of radiologically manifest pneumoconiosis and of active tuberculosis amongst female earthenware towers. 
